Intrahepatic cholangiocarcinoma (IHC) is a biliary tumor that arises from the intrahepatic bile ducts. It is the second most common primary hepatic malignancy after hepatocellular carcinoma (HCC), with higher prevalence in patients with cirrhosis and Hepatitis B and C. On imaging, IHC typically demonstrates progressive centripetal progression and significant delayed enhancement with dilatation of the bile ducts upstream from the tumor. We report a case of IHC in a cirrhotic patient which exhibited delayed enhancement but no evidence of upstream ductal dilatation. Due to differences between IHC and HCC in prognosis and treatment options, IHC should be considered in a cirrhotic patient when the hepatic tumor demonstrates delayed centripetal enhancement on CT and/or MR, even in the absence of upstream biliary dilatation.
Case Report
An 84-year-old male with known alcohol-related cirrhosis was admitted to hospital for generalized weakness and shortness of breath on exertion. He was found to have elevated liver enzymes including an ALP of 471 U/L, ALT of 55 U/L, bilirubin of 44 µmol/L and GGT of 954 U/L. His serology for hepatitis A, hepatitis B, and hepatitis C was non-reactive. A contrast-enhanced CT showed a 10 cm infiltrative mass in the cirrhotic liver within the right lobe. The right portal vein was occluded as a result of direct invasion by the mass. On MRI Figure 1 , the mass showed T1 hypo intensity, heterogeneous T2 hyper intensity and restricted diffusion. Following intravenous gadolinium administration, the mass was found to be predominantly hypovascular on the arterial phase, and exhibited progressive centripetal progression from the portal phase into the 5-minute delayed phase. No intrahepatic biliary dilatation, capsular retraction or lobar atrophy was evident. Multiple small lesions were visualized throughout the remainder of the liver (not shown) these exhibited similar signal characteristics with the mass and were suspicious for satellite deposits.
The main differential diagnoses in this cirrhotic patient were Hepatocellular Carcinoma (HCC) or Intrahepatic Cholangiocarcinoma (IHC). Given the diagnostic uncertainty, an ultrasound guided biopsy of the mass was performed. Histologic analysis showed moderate to poorly differentiated adenocarcinoma while immunohistochemistry was positive for CK7 and negative for HEP PAR-1, in keeping with a primary pancreaticobiliary tumor such as IHC Figure 2 .
Discussion
A meta-analysis by Palmer and Patel on risk factors for IHC showed that cirrhosis conferred an odds ratio (OR) of 22.9 (95 % CI 18.2-28.8), hepatitis B 5.1 (2.9-9) and hepatitis C 4.8 (2.4-9.7) [8] . Capsular retraction may be seen adjacent to the tumor; satellite nodules in the remainder of the liver are common at presentation [9, 10] . Typically, the bile ducts upstream of the tumor are dilated secondary to obstruction with thickening and enhancement of the ductal lining [11] . In longstanding cases of
Introduction
Intrahepatic cholangiocarcinoma (IHC) is a biliary tumor that arises from the Intrahepatic bile ducts [1] . It is the second most common (15 %) primary hepatic malignancy and is associated with an increasing worldwide incidence over the last several decades [2] [3] [4] . Risk factors for IHC include liver flukes, recurrent pyogenic cholangitis, primary sclerosing cholangitis, viral infections including HIV, HBV and HCV, and cirrhosis [5] . IHCs are classified into three categories based on the morphologic growth pattern: mass forming, Periductal infiltrating, and Intraductal growing [6, 7] . Mass forming IHC is the most common type and is usually a large well-defined tumor with lobulated margin; Periductal infiltrating IHC grows along bile ducts hence demonstrates a branch-like pattern; Intraductal growing IHC spreads along the mucosal surface and gives rise to multiple small, polypoid masses along bile ducts [4] . Mass forming IHC typically results in upstream biliary dilatation which provides an important clue to diagnosing this disease entity on imaging. However, when biliary dilatation is absent, mass forming IHC can be difficult to differentiate from Hepatocellular Carcinoma (HCC), especially in patients with underlying cirrhosis. ductal obstruction, the involved segment of the liver may show lobar atrophy [12] . On dynamic contrast-enhanced CT or MRI, IHC characteristically demonstrates progressive centripetal progression which is most noticeable on the delayed phase, a feature attributed to dense fibrosis within the tumor [12] . However, delayed tumor enhancement is not an entirely specific feature for IHC as it also recognized in adenocarcinoma liver metastases and confluent hepatic fibrosis [13, 14] .
Intrahepatic Cholangiocarcinoma in a Cirrhotic Patient without Upstream Biliary Dilatation
HCC is the most common primary malignancy in cirrhosis.
The mass did not demonstrate characteristic imaging features for HCC such as avid arterial enhancement and portal or delayed phase washout [15] . On the contrary, the progressive centripetal enhancement pattern was suspicious for IHC. Studies have suggested that IHC may also show peripheral arterial enhancement although the mass in this case was hypovascular on the arterial phase [10] .
As it often presents late in the clinical course, IHC carries a poor prognosis with only a 30 % 5-year survival. 60-70% of IHCs are surgically unrespectable at presentation. Furthermore, recurrence rates following potentially curative surgery is high at 50-60 % and the median disease-free survival is only 24 months [16] [17] [18] . Liver transplantation is usually contraindicated due to high recurrence rates while the efficacy of locoregional therapies remains inconclusive [16] [17] [18] . Palliative therapies such as biliary stenting provide symptomatic relief.
Conclusion
In summary, IHC should be considered in a cirrhotic patient when the hepatic tumor demonstrates delayed centripetal enhancement on CT and/or MR, even in the absence of upstream biliary dilatation. Biopsy should be performed in equivocal cases as prognosis and treatment options differ between IHC and HCC. Radiologists play a critical role in diagnosis. As per the guidelines of the American Association for the Study of Liver Diseases (AASLD) and the European Association for the Study of the Liver (EASL), a lesion > 1 cm in a cirrhotic liver that shows arterial enhancement and portal or delayed washout can be diagnosed and treated as HCC without the need for confirmatory biopsy [15, 19] . Therefore, if IHC is misdiagnosed as HCC radiologically, these cases are likely to be labeled as 'proven HCC' clinically so run the risk of being managed inappropriately. Conversely, delayed phase imaging should be performed in suspected cases of IHC as it may be the only phase that demonstrates the characteristic enhancement of this type of tumor.
